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Extreme Values and Their Distributions
Let Z 1 , Z 2 , · · · , Z n be a sequence of iid random variables, and Y n = max{Z 1 , Z 2 , · · · , Z n }.
Gnedenko (1948):
If there exist a n ∈ (0, ∞),
then, there exist µ ∈ R, σ ∈ (0, ∞) and ξ ∈ R such that
Three types of extreme value distributions:
« The Gumbel family
« The Fréchet family
« The Webull family 
EVD vs. Normal Distribution

Multivariate EVD
Assume that each
The joint distribution of
where C is called the copula; The Dependence Function A
The dependence function A(s 1 , · · · , s p−1 ) is defined on the (p − 1)-dimensional unit simplex
is independent of all the others; 
Two Parametric Models for
Pickands Estimator (Pickands, 1981)
HT Estimator (Hall and Tajvidi, 2000)
CFG Estimator (Caperaa, Fougeres and Genest, 1997)
« Two different estimators:
« CFG Estimator:
« One Choice: λ(s) = 1 − s. 
Straightforward Extensions
Extension of Pickands Estimator:
Extension of HT Estimator:
New Estimator:
p different nonparametric estimators for the dependence function A,
Extension of CFG Estimator:
Theorem: For any fixed (s 1 , · · · , s p−1 ) ∈ S p−1 , we have
Simulation Study
Mean Integrated Square Errors (MISE) and Maximum Mean Square Errors (MMSE) in Simulation Study: the results are for a symmetric logistic dependence function (SLDF) and an asymmetric logistic dependence function (ALDF). Other problems: parametric models to describe tail behaviors of multivariate variables! Risk Analysis: Environmental Risk (e.g., extreme rainfall extreme, Southern California wildfire, global warming); Financial Risk (e.g., insurance claims, returns on stock prices); Bioinformatics?
